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Abstract

Aiming at the problems of severe active and reactive power coupling, uneven power distribution
and circulating current in multi-inverter parallel systems caused by line impedance mismatch and
parameter discreteness, an adaptive power decoupling droop control strategy based on CAN bus is
proposed. On the basis of traditional droop control, this method introduces virtual impedance to
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reshape the output impedance characteristics, and combines with the adaptive power decoupling
droop control strategy to realize power decoupling and high-precision power sharing. Through the
master-slave control architecture, each inverter uploads power information in real time; the master
controller calculates the average power and distributes it to slave controllers, which generate fre-
quency and voltage correction quantities via PI regulation and superimpose them on the output of
droop control. This strategy integrates the stability of distributed control and the accuracy of cen-
tralized control, effectively suppresses the system circulating current, and improves the system sta-
bility and dynamic performance.

Keywords

Inverter Parallel, Droop Control, Power Decoupling, CAN Bus, Virtual Impedance

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

Bt B REVRUA L BOR SR ) R G IR R e, F ) R AR B B LA R R H 2 2T
[1]o SZERT DA PARGAFIOM S8 BOABIESF BT 56 AR fE LIRS 2 KD M
SRR, BRI Z G SR BZ T LY R AR A R2], ORIt A KI5 R 5
EEPE R BB TT %

FEWAR G IF BRI R G, R EEIEHI R H LROEE L. RKEEAMAE S BT SeBoh & | 2B
Retk, 02N . BARREETS, N RS T BT R AR R B R, AR AT DD B2 TR
eyl TR R IR S AR, B0 B RIS D) 5 TG DR G ) 5 SRS [3 ]

SRMIAESERR TREN IR, R R RS MR R e, T RS K EERE H N BHBOR, MHLL
PR PR PUAEAE S B 2 (BRI E RS SRR AE (4] BRI ZRBE P BT A R A AR L+ PR A, TR A8 B )
R . XFHAR S EEEE. oo SR Z AR IS SR & 208, R4
TP 2 SN SK PR B AT AL T A MR, W5 I R RIEAURY;, FEOFB ARG /ME SRE
NRE[S]e TR, AR AN AR 45 IR e A 0 i Y P T R B ARG R (R 20, AT 6 B [ 7 2 6 25 14
BN, TCEERAR GRS A SisiT e et

BT LR B FH TP B SR 5 S S B Ve R (M Zh R 2 70 53R IR AL, 3G AR AR IR T2
WEFC. Ho— SEANIGR T 3T b N elah 25 RE AP PT A0 it SR, 38 I A2 4 11 [m] % o 51 N RE SR B BTk
SRATRLK RGBS, BBttt ah A R FH BT LA PRI, (EX SRS AEAT: v FE A T M BB 2 FH
FIFELRRE B HE IR, R HLIFIR 1 52 2% I 22 o 2 v i e - 5 S e L o LB PR AN A2 O )i [6]. HL 2, BIFAT
P27 A EIE 2 4 e G it i s eyl P (| DN Sy s £ 1Y NG ENE N o2 A i kil R e L 2
Y AT R A, (ELE TGS 7™ 2 X B U UL S S R 2 M B B AR 3, R GEI B 2 ROd FE
FERS I 73R PEATAEAE A 7] H=, TR 5 (0 70 A 2Um— Bk i Sk £ Bh 2 B etk — S 5
12, I AE AT AR & R R B A2 FORSEBL A R D R MRS B 0 S, 120710 BR3P v (EUREIE A 0 4
FEIEYEER T Z], HAREAE M AR BENLIE I B E AT, RGNS S M RE A r 518 5
Bk 2R R (8],

LR LR, DU B LS AR T 2 Bt PR M . SRR RO ks BERS S 7 oK I, AEAEAE LA

DOI: 10.12677/aepe.2026.143019 180 EEpARST: o heid


https://doi.org/10.12677/aepe.2026.143019
http://creativecommons.org/licenses/by/4.0/

DA

HE I R ShASFRE L SRR . ik LIRS, AT OA K CAN B, $Ril 7 —Ff
L WAL TRIFIR I B & S D A A T A SRS AT BUA BT, AHE TR s sk S I3 e iR BLAE
HARM 1 XY B GUR BHER OB,  ELERIBOFIR R GE 101 2 Dh R AR S HER G PR 2 0L, A AR
PR SEHL T A ) 5y ERIR AR, JLK, ARG MG TR 9085 5 sl s, T
FM CAN SE&IAIIEMFERE S, 8 1 28 BRI X — Bk FEh BT, (OB E N
A& I8 RV AT A ARIE 15 715 98 N W0V R A0 B O A BT AN — BUH ORI e, AR RERTE T &
GiEBIE S ME SRR EN, LIRS EEY, AR EINH DR S 5 A RIR % 7 AR B
AR R T ZHLIFIR FR GEAE BRI 0 2% o 1) Ty 28 7 TG Wi A2 il 7L

2. BHERHKERGITH R R FELE S
2.1. HERG B HEE

Bt
TMS320F280039 |_
CAN A 2421 [
Bzl % LR T AR
l | _ — | T
d]& CANELZR er} /
/
E /
= . /
- HitkH /
| — 1 — 10— 10— [
| | CAN#E IKZ) CAN#: [ 555 AN [ 353 ANEE [ 95 3) ./
l e JRECE M e !
: TMS320F280025 TMS320F280025 TMS320F280025 TMS320F280025 :
i . . . . i
|
l ' ' ' ' |
| pwmis PWMisi2s PWMJSi35 PWMifi2
! HHYR AL FH JE AR R FH YR A3 R A4 !
‘-4 -1 - A _ - ___\__ 1 __|L__ |
TR

Figure 1. Multi-inverter parallel system architecture
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Figure 2. Three-phase T-type three-level inverter topology
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Figure 4. Parallel system consisting of four three-phase t-type three-level inverters
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Figure 5. Output currents of four inverters under conventional droop control and virtual impedance composite control
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Figure 6. Output data of four inverters under composite control of conventional droop control and virtual impedance
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Table 1. Experimental data of output current for four inverters under composite control of conventional droop control and
virtual impedance
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WA 1 13.229030
WiAE2S 2 14.430878
4.9188%
WARES 3 14.101268
WARES 4 13.892425

Table 2. Experimental output data of four inverters under composite control of conventional droop control and virtual imped-
ance
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Figure 7. Output current of four inverters under multi-inverter adaptive power decoupling droop control CAN bus
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Figure 8. Output data of four inverters under multi-inverter adaptive power decoupling droop control CAN bus
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Table 3. Experimental data of output current of four inverters under multi-inverter adaptive power decoupling droop control
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WARES 2 14.288616
2.8858%
WARES 3 14.210576
WAFES 4 13.777723

Table 4. Experimental output data of four inverters under composite control of conventional droop control and virtual imped-
ance
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